A rapid method for preparing cell-free extracts of Aspergillus ochraceus was developed. Mycelial mats were prefrozen in liquid nitrogen, ground to a fine powder in a cold mortar, and homogenized in an all-glass mechanical homogenizer. This method provided preparations averaging 43.0 mg of protein per g of mycelium (wet weight). The method was fast, efficient, and did not subject the extract to temperatures above 1 C or to heavy metals. The preparation method was suitable for studying a variety of in vitro fungal enzyme systems. Amylase, acid phosphatase, alkaline phosphatase, catalase, fatty acid synthetase, glucose-6-phosphate dehydrogenase, beta-glucosidase, beta fructofuranosidase, and trehalase activities were measurable in the preparations.
The relationship of certain fungi and their metabolical products to animal and human health was recognized during the outbreaks of turkey-X disease (11) . The causal agents were found to be toxic polyketide metabolites of Aspergillus flavus named aflatoxins (4) . Since then a number of fungal toxins have been reported and research involving the biosynthetic capabilities of these toxigenic fungi has resulted in an increase in literature in this area. One general theme noted in the literature was the need for an efficient method for obtaining cell-free extracts of various toxin-producing fungi with which to study certain enzyme systems in vitro. (Portions of this study were submitted to Auburn University by G. A. Sansing in partial fullfillment of the requirements of the Ph.D. degree).
Several methods have been used for preparing cell-free extracts of fungi. Stine et al. (15) compared nine different methods for the extraction of soluble protein and of a nicotinamide adenine dinucleotide phosphate-specific glutamic acid dehydrogenase system from Neurospora crassa, and found that the French pressure cell and Raper-Hyatt press were the most satisfactory for disruption of mycelial cells.
Because of the interest in studying the biosynthetic and enzymatic capabilities of A. ochraceus in our laboratory (3), this investigation was initiated to develop a method for preparing cell-free extracts containing high con- ' Present address: Commercial Solvents Corp., Research and Development Div., Terre Haute, Ind. 47808. centrations of soluble protein and active enzyme systems. Activities of several enzyme systems were measured to determine their presence in the organism, to check the efficiency of the preparations, and to determine the presence of enzyme systems potentially involved in polyketide (ochratoxin A) biosynthesis (17, 18) .
Aspfrgillus ochraceus NRRL 3174, obtained from C. W. Hesseltine, Northern Regional Research Laboratory, Peoria, Ill., was used throughout this investigation. This ochratoxinproducing strain (3) was originally isolated from cereal and legume products by the Microbiology Research Group, Council for Scientific and Industrial Research, Pretoria, South Africa (12) .
Cultures were maintained at 25 C on Czapek solution agar with 20% sucrose (8) supplemented with 0.7% yeast extract (3) . The liquid medium used throughout this investigation consisted of 4% sucrose and 2% yeast extract medium (3) . Flasks (125-ml) containing 25 ml of the 4% sucrose and 2% yeast medium were stoppered with foam plugs, autoclaved at 121 C for 15 min, cooled, and inoculated with a conidial suspension from 8-day-old agar slants of A. ochraceus.
Stationary cultures of A. ochraceus were incubated for 8 days at 25 C. Mycelial mats were removed from culture flasks and rinsed twice with glass distilled water. Mats were surface dried by placing on paper towels for 5 min and then frozen by submerging them in liquid nitrogen for 5 sec. Frozen mats were ground to a fine powder in a cold (0 C) mortar. The powder (10 g) was transferred to a cold VOL. 29, 1975 75-ml Braun mechanical cell homogenizing flask of a Bronwill model MSK homogenizer containing 45 g of 1.0-mm glass beads. A 45-ml portion of cold (0 C) buffer was added to the flask. The buffers varied according to the enzyme system being assayed for and were those used by authors of individual assay methods utilized in this investigation. The flask was homogenized (4,000 rpm) for varying times (30 s. 1, 2, and 4 min) under a cold CO2 stream from a CO, cylinder equipped with a siphon tube to facilitate cooling. The homogenate was transferred to cold centrifuge tubes and centrifuged for 20 min at 8,000 x g. The supernatant was decanted and stored at 0 C until utilized.
Extracts of A. ochraceus NRRL 3174 were prepared according to the protocol presented for other fungi by Tanenbaum (16) . The amount of mycelium used was adjusted to ensure that an equal amount of preparation (1 ml) corresponded to that obtained by the mechanical bead method given above. Preparations were stored at 0 C until used.
The enzyme assays for and the methods adopted for assaying were as follow: amylase (2); acid phosphatase (9, 13); alkaline phosphatase (9, 13); catalase (1); fatty acid synthetase (6); glucose-6-phosphate dehydrogenase (20) ; beta-glucosidase (19) ; beta-fructofuranosidase (10); and trehalase (14) . Those This report describes a rapid method for obtaining cell-free extracts of the filamentous fungus A. ochraceus. Results demonstrate that a liquid nitrogen prefreeze step greatly increases the efficiency of fungal cell disruption by the glass-bead method. This is probably a result of more contact between the finely ground, frozen mycelial particles and the colliding glass beads. The glass-bead method was found to be comparable (milligrams of protein extracted per gram of fresh weight mycelium) to the pressure cell system, thus it is equal in efficiency to the best method described by Stine et al. (15) . From a strictly quantitative aspect, the glass-bead system is desirable because it is a closed system and because complete recovery of cellular components is accomplished.
The glass-bead system was found to be faster than the pressure cell because two problems that occur when the pressure cell is used are avoided. These are the formation of an ice sleeve along the side of the bore in the precooled pressure cell and a gradual temperature increase during the time pressure is being applied to the cell. These problems are not encountered with the glass-bead method due to the fine temperature control that can be attained with the CO2 stream. In addition, the use of an all glass system precludes possible heavy metal ion contamination that may occur when other systems are used.
Because of the variations in assay methods, extract preparation methods, and culture media, the results of the enzyme assays in this investigation are not comparable to similar enzyme assays reported for A. ochraceus and other Aspergillus spp. Therefore, no attempts will be made to compare these results with the specific activities from other reports. However, this method provides a means to examine the intracellular enzymes and components of filamentous fungi and at the same time maintain a high degree of control over temperature, disruption times, and quantitative recovery of cellular components.
